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102250 

LOCAL INFORMATION PROVISION 

This invention relates to a system for providing a user with information on local 
circumstances. The system may make use of a wireless data transfer medium 
such as radio frequency (RF) signalling - preferably low-power RF - or other 
means such as infra-red signalling to transfer data between a personal device 
that could be carried by a user and a static device that transmits data relating to 
the local circumstances. 

In many situations it would be useful for people to receive wirelessly information 
on local circumstances. For example, if a person wishes to buy from a vending 
machine it would be useful for him to be informed when he passes near a 
suitable vending machine, or if a blind person moves to an area of danger it 
would be useful for him to receive a warning. 

Many facilities and dangers are already signed by visible, audible or tactile 
means. For example, shops and vending machines often bear advertising signs, 
pedestrian crossings may have warning buzzers and dangers such as the edges 
of station platforms may be marked by raised flooring. However, these are all 
suitable only for limited communication even to people within the normal range of 
utility of the circumstance being signed. For example, a vending machine may 
be obscured so that it cannot be seen even if it is close by and convenient for 
use, warning buzzers may be drowned out by loud background noises, and 
tactile markings are inconvenient to install and offer very limited information. 

Directory and map systems exist, by means of which it is possible for a person to 
determine the location of facilities or dangers in a certain location. However, in 
order for these systems to be useful a user must know where he will be at a 
given time, and what his requirements will be then. 



There is therefore a need for an improved system for providing information on 
local circumstances, especially for handicapped people. 

According to the present invention there is provided a local data provision system 
comprising: a plurality of transmitters each located at a respective entity having a 
limited range of physical utility, and each transmitter being arranged repeatedly 
or on demand to transmit wirelessly a signal carrying data indicating the 
presence of the respective entity over a range substantially coterminous with the 
range of utility of that entity; and a personal information unit comprising a user 
interface for signalling information to a user and a receiver arranged to receive 
the availability data and to cause the user interface to signal information to the 
user in dependence on the received availability data. 

Preferably the signal is a radio signal, for example a low power RF signal. The 
signal may employ a low power RF technology such as Bluetooth. 

There may be a status sensor located at at least one of the entities and capable 
of sensing the status of the entity and causing the respective transmitter to 
transmit wirelessly a signal carrying data indicating the status of the respective 
entity. 

The signal carrying data indicating the presence of a respective entity includes 
data indicating the type of the entity, for example as a numeric code embedded 
in the signal. 



The personal information unit suitably includes a memory capable of storing a 
plurality of entity types and the personal information unit is arranged to cause the 
user interface to signal information to the user only if the received availability 
data includes data indicating one of the stored types. Preferably, the personal 
information unit includes input means such as a keypad for allowing a user to 
specify the plurality of entity types that are to be stored. 
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The personal information unit may be a cellular telephone, providing cellular 
telephone functionality in addition to that described above. Alternatively, or in 
addition, it may provide other functionality such as audio replay functionality. 

The personal information unit is capable of non-visually alerting a user in 
dependence on the received availability data, for example by means of a buzzer 
or a vibrating device. The personal information unit may be capable of alerting a 
user with one of a plurality of alerts in dependence on the type indicated by 
received availability data. 

The personal information unit is suitably a portable unit. 

The present invention will now be described by way of example with reference to 
the accompanying drawings, in which: 

figure 1 shows a schematic diagram of a local information provision 
system; and 

figure 2 illustrates the use of the system of figure 1 in an urban setting. 

The system of figure 1 comprises two principal components: an information 
provision unit 1 , and a portable information receiver 2. The information provision 
unit is primarily intended to be fixed in location at the site of the circumstance on 
which it is to provide information. However, if that circumstance is movable then 
the information provision unit could move with it. The portable information 
receiver is intended to be carried by a user so that the user can be provided with 
information from nearby information provision units. The transmission range of 
the information provision unit may be limited, or there may be means for the 
information receiver to determine its distance from an information provision unit. 
The portable information receiver may allow a user to select the types of 
information he needs. By this means the user may be informed of local 
circumstances that are relevant to his needs. 
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The information provision unit 1 comprises a status sensor 11, a central 
processing unit 12 and a transmitter unit 13. The components 11 to 13 may, for 
example, be powered by a battery in the information provision unit, a connection 
to mains power or a solar cell. 

In operation the status sensor senses at least one local factor - for example, if 
the information provision unit is at a pedestrian crossing it may sense whether 
the pedestrian crossing is currently permitting pedestrians to cross a road. Data 
representing the information sensed by the sensor is passed to the central 
processor which causes the transmitter unit 1 3 to transmit a corresponding signal 
for reception by nearby portable information receivers. 

If the information provision unit is to transmit a signal that is dependant on 
constant rather than changeable local circumstances then the status sensor may 
be omitted. For example, if the information provision unit is to provide warning of 
the proximity of a station platform edge then the central processing unit can 
cause the transmitter unit to transmit an unchanging signal. In other situations 
the status sensor may be arranged to sense an array of local factors, for example 
if the information provision unit is at a vending machine then it may be arranged 
to sense whether the vending machine has certain products in stock. The central 
processing unit can then cause the transmitter unit to transmit a signal that 
indicates this data. 

The central processing unit may be provided with a temporary random access 
memory and a non-volatile program memory in the normal way. 

The transmitter unit may transmit signals using any suitable physical means and 
protocol. Examples of suitable physical means are radio and infra-red. Of these 
radio is preferred since it does. not require line-of-sight correlation of transmitter 
and receiver. Low-power RF technologies such as Bluetooth are especially 



preferred for carrying the data. The transmitter includes dedicated circuitry for 
generating the signals that are to be transmitted, based on signals received from 
the processing unit 12, and transmission hardware such as a light-emitting diode 
for infra-red or a transmit chain and an antenna for RF. 

If wireless data is to be received by the information provision unit, for example for 
contactless configuration of the unit by service personnel or for ranging as 
described in more detail below, then the transmitter may be a transceiver. 

In one preferred embodiment the transmission power of the transmitter unit 13 is 
selected so that the maximum range at which its signals can be received by the 
information receiver 2 corresponds to the range of utility of the local circumstance 
that is being indicated by the information provision unit 1. For example, if the 
information provision unit is indicating a soft drinks vending machine then a 
typical range of utility may be around 200m, since few people would walk further 
than that to buy a soft drink from a vending machine; or if the information 
provision unit is indicating the end of a platform then the range of utility may be 
around 3m since the platform end poses no danger unless it is approached within 
that range. 

Instead of limiting the transmission power to the useful range of the object being 
signalled, as described above, in another preferred embodiment the information 
receiver 2 is capable of estimating its distance from the transmitter of an 
information provision unit from which it is receiving data. This may, for example, 
be done by measuring at the information receiver the time delays of signals from 
the transmitter with respect to a master clock known to both the transmitter and 
the receiver; measuring at the information receiver group delay of signals from 
the transmitter; probing the link between the transmitter and the receiver by bi- 
directional communication between them (if the information provision unit and the 
information receiver are equipped with transceivers); or by the information 
provision unit transmitting data indicating its location and the information receiver 
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being provided with other means for determining its location (for instance from 
local cellular telephony base-stations or the Global Positioning System (GPS)) 
and means for calculating the difference between the two. 

If, alternatively, no means were provided for limiting the effective range of the 
signals from the transmitter then information receivers may easily become 
overburdened by unmanageable amounts of data from information provision 
units, including units that are so far away from the user that the data they are 
providing is of no interest or use to him. 

The signals transmitted by the information provision unit preferably accord to a 
standard format so that they can easily be interpreted by information provision 
units. It is preferred that the signals repeat the following information: 

1 . 1 . Unique numeric identity of the information provision unit . 

2. 2. Type of the information provision unit . This may be a field containing that 
is directly descriptive of the type of the information provision unit, or a numeric 
type identifier that corresponds to one type from a predetermined set of types. 
If a predetermined set of types is used then a description of each of those 
types is preferably stored at the information receiver 2 to allow a user to 
select which of those types he requires data from, as described below 

3. 3. Status information . Such status information may provide information on 
the status of the local circumstances of the information provision unit as 
detected by its status sensor 11. 

The numeric identity may be omitted if there is no need for it in a particular 
system, and the status information may be omitted if the information provision 
unit has only a single status (e.g. a platform end warning). The type information 
may be omitted if the system only has a single type of information provision unit; 
in that case the signal could be of fixed content. 

The information receiver 2 comprises a receiver unit 21 , a central processing unit 
22 and a user interface 23. The information receiver is suitably a portable device 
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that can easily be carried by a person. The information receiver could be 
integrated with another device such as a portable audio unit, a wrist watch or a 
cellular telephone. It could share some components (e.g. user interface or 
receiver unit) with such another device. In this way, the device could provide one 
function (e.g. playing music over headphones) which could be interrupted or 
supplemented over the same user interface apparatus (e.g. beeping over 
headphones) when an alert is called for. 

The receiver unit is arranged to receive signals from information provision units 1 
and to pass the resulting information to the central processing unit. 

The central processing unit may be provided with a temporary random access 
memory and a non-volatile program memory in the normal way. 

The user interface is arranged to provide information to a user in dependence on 
information received wirelessly from information provision units. This may, for 
example be by one or more of audible means, such as playing alerting tones or 
pre-recorded voice messages; visual means, such as flashing an indicator or 
displaying a stored message on a text display unit of the information receiver; or 
tactile means such as vibrating. The type of alerting may be preset or selected 
by the user to depend on the type of information that has been received. In this 
way the user will know what type of information provision unit he is near. For 
example, where different types of information provision unit are provided for blind 
people the alert may let the user know which of a proximity danger, a change of 
contour, an obstacle or a trip hazard is near. 

In operation the information receiver is carried by a user. It continuously 
(whether uninterruptedly or intermittently) checks for signals from information 
provision units. If such a signal is received then the information carried by it is 
passed by the receiver unit to the central processing unit. In accordance with its 
present configuration the central processing unit may then cause the user 
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interface to alert the user to the information. The user may then take action 
accordingly. 

It is preferred that the user can configure the information receiver to select the 
data that he is to be alerted of. This may conveniently be done by means of a 
keypad, touch screen, mechanical knobs etc. of the user interface device. 
Where the information receiver stores a predetermined set of types together with 
a description of each of those types, the user may scroll through a display of 
those types and select the types on which he wishes to receive information; 
alternatively the desired types by be entered directly. The central processor 
stores the types on which information is to be received. When information from 
an information provision unit is received at the central processing unit the central 
processing unit checks whether the received information indicates that that 
information provision unit is one of the types on which information is desired. If it 
is then the user is alerted accordingly and otherwise the information is discarded. 
The user may also be able to select alerting on the basis of the status information 
provided by the data transmission units. For example, if the user wants to be 
alerted when he passes near a vending machine that has a certain brand of soft 
drink in stock then he may configure the information receiver to filter out 
information from vending machines that do not have the required drink. 

As indicated above, the information receiver may be capable of determining its 
distance from a data transmission unit. The information receiver may have 
additional hardware, such as a transceiver instead of a receiver, in order to 
accomplish this. The information receiver may also be capable of interrogating 
suitably equipped data transmission units to request additional status information 
beyond that transmitted in their standard communications. In response to such a 
request the transmission units return the requested information. This allows the 
standard communications to be kept short, reducing interference and power 
usage, with additional information being provided only if required. 



Some specific examples of uses of the present system are illustrated in figure 2. 
Figure 2 shows a typical urban environment including a number of users 30 
carrying information receivers 2. A number of information provision units 40-50 
are provided at various locations. The information provision units in this example 
are as follows. 

Unit 40 is located at a vending machine. It sienses the status of the vending 
machine, including the availability of various items for purchase and repeatedly 
transmits that information over a range of around 200m together with an 
indication that the unit 40 is of a type 1 (i.e. a vending machine type). 

Unit 41 is located at the end of a station platform. It repeatedly transmits a signal 
including its type 2 (i.e. proximity danger) over a range of around 3m to allow 
blind people to be alerted to the danger. 

Unit 42 is located at a pedestrian crossing. It senses the status of the 
pedestrian crossing and repeatedly transmits that information over a range of 
around 50m to allow blind people nearby to be alerted to the presence and status 
of the crossing. The signal transmitted by unit 42 includes an indication that it is 
of type 3 (i.e. pedestrian crossing). 

Unit 43 is. located at the top of an escalator. It repeatedly transmits a signal 
including its type 4 (i.e. contour change) over a range of around 3m to allow 
blind people to be alerted to the potential hazard. 

Unit 44 is located at a pillar. It repeatedly transmits a signal including its type 5 
(i.e. obstacle) over a range of around 3m to allow blind people to be alerted to 
the potential hazard. 

Unit 45 is located at the entrance to a newsagents shop. It repeatedly transmits 
a signal over a range of around 400m. The type of the signal is 6 (i.e. 
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newsagents shop). If a user 30 wants to buy a newspaper he can set his 
information receiver to alert him when a type 6 signal is received. Thus he may 
be alerted when he passes near a newsagents shop. Analogous units 46 to 49 
are provided at other shops, and transmit other type information. 

Unit 50 is located on a bus 505. It repeatedly transmits a signal over a range of 
around 1000m. The type of the signal is 7 (i.e. 505 bus). If a user 30 wishes to 
catch a 505 bus he can set his information receiver to alert him when a type 7 
signal is received. Thus he may be alerted when a 505 bus approaches. 

The information receiver may be capable of making a payment by means of a 
credit card function. For example, the information receiver may be capable of 
automatically transmitting a user's credit card or other payment specification 
information to a receiver. This may allow the user to conveniently pay for 
products or services from a shop or vending machine, by transmission of the 
payment specification information from the information receiver (including a 
transceiver) to a payment accepting unit. The payment accepting unit could be 
integrated with the information provision unit. 

In one example of a preferred implementation of the invention a user may decide 
that he wishes to purchase a certain soft drink from a vending machine. He 
configures his information receiver to alert him when information is received from 
a vending machine that has the soft drink available. When he is alerted that such 
a vending machine is nearby he approaches the vending machine and initiates a 
purchase transaction. He causes his information receiver to transmit his 
payment information to the information provision unit of the vending machine 
which causes a transaction to be performed, to transfer the cost of the drink from 
the user's account as specified by the information receiver to the account of the 
operator of the vending machine. If the transaction is successful the vending 
machine dispenses the drink. The user then resets his information receiver so as 
not to receive further information on vending machines selling the soft drink. 
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The present invention may include any feature or combination of features 
disclosed herein either implicitly or explicitly or any generalisation thereof, 
irrespective of whether it relates to the presently claimed invention. In view of the 
foregoing description it will be evident to a person skilled in the art that various 
modifications may be made within the scope of the invention. 
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CLAIMS 

1. A local data provision system comprising: 

a plurality of transmitters each located at a respective entity having a 
limited range of physical utility, and each transmitter being arranged repeatedly 
or on demand to transmit wirelessly a signal carrying data indicating the 
presence of the respective entity over a range substantially coterminous with the 
range of utility of that entity; and 

A personal information unit comprising a user interface for signalling 
information to a user and a receiver arranged to receive the availability data and 
to cause the user interface to signal information to the user in dependence on the 
received availability data. 

2. A local data provision system as claimed in claim 1, wherein the signal is a 
radio signal. 

3. A local data provision system as claimed in claim 1 or 2, comprising at least 
one status sensor located at one of the entities and capable of sensing the status 
of the entity and causing the respective transmitter to transmit wirelessly a signal 
carrying data indicating the status of the respective entity. 

4. A local data provision system as claimed in any preceding claim, wherein the 
signal carrying data indicating the presence of a respective entity includes data 
indicating the type of the entity. 

5. A local data provision system as claimed in claim 4, wherein the personal 
information unit includes a memory capable of storing a plurality of entity types 
and the personal information unit is arranged to cause the user interface to signal 
information to the user only if the received availability data includes data 
indicating one of the stored types. 
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6. A local data provision system as claimed in claim 5, wherein the personal 
information unit includes input means for allowing a user to specify the plurality of 
entity types that are to be stored. 

7. A local data provision system as claimed in any preceding claim, wherein the 
personal information unit is a cellular telephone. 

8. A local data provision system as claimed in any preceding claim, wherein the 
personal information unit is capable of non-visually alerting a user in dependence 
on the received availability data. 

9. A local data provision system as claimed in claim 4 or any of claims 5 to 8 as 
dependant on claim 4, wherein the personal information unit is capable of alerting 
a user with one of a plurality of alerts in dependence on the type indicated by 
received availability data. 

10. A local data provision system as claimed in any preceding claim, wherein the 
personal information unit is a portable unit. 

1 1 . A local data provision system substantially as herein described with 
reference to the accompanying drawings. 




14 

ABSTRACT 

LOCAL INFORMATION PROVISION 

A local data provision system comprising: a plurality of transmitters each located 
at a respective entity having a limited range of physical utility, and each 
transmitter being arranged repeatedly or on demand to transmit wirelessly a 
signal carrying data indicating the presence of the respective entity over a range 
substantially coterminous with the range of utility of that entity; and a personal 
information unit comprising a user interface for signalling information to a user 
and a receiver arranged to receive the availability data and to cause the user 
interface to signal information to the user in dependence on the received 
availability data. 



Figure 2 



